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INTRODUCTION 


The Heathkit Model IG-5280 Portable RF Oscillator 
provides AM modulated or un-modulated RF (radio 
frequency) signals. Five overlapping bands provide a 
wide range of frequencies covering the AM, FM, TV, 
LW, and SW broadcast bands. RF frequency is indi- 
cated on a large, easy-to-read dial scale. A continu- 
ously variable attenuator provides output signal 
levels that are suitable for most applications. A built- 
in 1000 Hz oscillator provides modulation for the RF 
signal and serves as a convenient source of audio 
signal. 


To insure greater accuracy of the RF frequencies, the 
bandswitch and coil assembly has been assembled 
and adjusted at the factory. The completed RF Oscil- 
lator can be calibrated with a voltmeter and an 
AM-FM receiver. 


This RF Oscillator is housed in the 5280-series in- 
strument cabinet. This cabinet has a convenient stor- 
age compartment and is stackable. This wil] help you 
to lay out a neat ‘‘test center’ arrangement. Each kit in 
this series is designed to operate from batteries as well 
as from an optional AC power supply. 


The type 5280 series includes the Model IM-5284 
Multimeter, the Model IPA-5280-1 Power Supply, 
and several other kits. If you have purchased the Mul- 


timeter, you may want to build it first so that it is 
available to check the other kits as you assemble 
them. You may want to build the power supply next 
to avoid the need for batteries. 
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BATTERIES 
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If you intend to operate on battery power you should purchase 
two 9-volt transistor batteries, NEDA #1604, at this time for 


use in your kit. 


Representative manufacturers and their type numbers are: 


Eveready #216, PP3 
Burgess #2U6 


Mallory #TR-146X (long life) M1604 ae Y 
RCA #VS323 
Hellesens #410 
Varta #438 

CEl #6F22 


YY 


_ 


9-VOLT % 


PARTS LIST 


Check each part against the following list. The key 
numbers in the Parts List correspond to the numbers 
on the Parts Pictorial (Illustration Booklet, Page 1). 
Parts may vary slightly from the illustrations; only the 
hardware is shown actual size. 


Some parts are packaged in containers with the part 
number marked on the outside. Except for the initial 
parts check, keep these parts in their containers so 
they can be easily identified when they are called for 
in the assembly steps. 


Save all packaging material until all parts have been 
located. 


Each circuit part in this kit has its own component 
number (R2, C4, etc.). Use these numbers to identify 
the same part in the various sections of the Manual. 


These numbers, which are especially useful if a part 
has to be replaced, appear: 


— In the Parts List, 


— Atthe beginning of each step where a com- 
ponent is installed. 


— In some illustrations, 

— In the Schematic, 

— Inthe sections at the rear of the Manual. 
To order a replacement part, use the Parts Order Form 
furnished with this kit. If a Parts Order Form is not 
available, refer to ‘Replacement Parts” inside the rear 


cover of this Manual. For prices, refer to the separate 
“Heath Parts Price List.” 
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KEY HEATH QTY. DESCRIPTION CIRCUIT 
No. Part No. Comp. No. 
RESISTORS 


1/2-Watt, 5% 


NOTE: The following resistors have a tolerance of 5%. This is 
indicated by a fourth color band of gold. The resistors may be 
packed in more than one envelope. 


At 6-39° 1 330 M (orange-orange- R7 
brown) 
-Rt—82T 1 620 2 (blue-red-brown) R3 
“AT 6-392- 2 3300 © (orange-orange- R2, R8 
red) 
Al __-6-223-—— 3 22 kOQ (red-red-orange) R6, R11, 
R17 
AT —6333 33 kM (orange-orange- R4 
orange) 
Pr 5 ee 47 k®. (yellow-violet- R10, R12, 
orange) R14, R15 
AT 6-683 2  68k2 (blue-gray-orange) 1, R13 
~ AL 6.104. 1 100 kQ (brown-black-yellow) R18 
CAPACITORS 
Ceramic 
8424-3 3 10 pF C3, C9, C18 
B1——-24-14 7... 1 47 pF C17 
BT 21-5 1 100 pF C7 
~B1 21-82. D2 WEL C5, C6, C8, 
C10, C11, 
C15, C19 
Other Capacitors 
B2-—-26-+4+7-— 2 100 uF electrolytric C20, C21 
“--B3-—-26-67—- 1 356/165 pF, 2-section C13, C14 
tuning 
“Ba 97-147 >= 1 0027 pF (2700) Mylar* C2 
--B4A—-274-136-— 1 .015 uF Mylar C1 
BS 2 1 2.2 pF phenolic (red- C16 
red-white) 
~BE——3+-56-— 1 1.5-20 pF trimmer C12 
BA ST68"—- 1: 1.0-8.0 pF trimmer C22 


*DuPont Registered Trademark 


KEY HEATH QTY. DESCRIPTION CIRCUIT 
No. Part No. Comp. No. 
CONTROLS — SWITCHES 
CT 10-385 160 kO eireult Board R19 
control 
-904 1 5000 £2 (5k) circuit R5 
board control 
—-G2-— T0404, 1 1000 2 (1k) control R16 
1C2ZT0-TT00 1 5000 2 (5k) control R9 
-70 2 = 2-lug slide switch SW2, SW3 
TRANSISTORS 


NOTE: Transistors are marked for identification in one of the 
following four ways: 


1. Part number. 
2. Type number. 
3. Part number and type number. 
4. Part number with a type number other than the one 
listed. 
DA—_—_44 295-1 2N4121 Q2 
BT—AI7-291 1 2N5458 Q7 
Di. 447-2934. N5770 Q6 
—-B__447-801 8" MPSA20- Q3, Q4, 
Q5 
Oi 417-434-——T mpses20 ai 


CONNECTORS — JACKS — PLUG 
~El—260-+—" 2 Alligator cIp~ 


~£2___432-796-—---2---- Battery Connector 


E3_- 436-11" Red’ banana jack/with 
hardware 
hardware 


a 1 Black Bamana _plug sleeve 


ES ——#0-++4-—-—~T Rett banana plug sieeve 


HARDWARE 


NOTE: Hardware packets are marked to show the size of the 
hardware they contain (HDW #4, or, HDW #6 & #8, etc.). You 
may have to open more than one packet — in this pack — to 
locate all the hardware of any one size (#6, for example). 


6-32 x 3/16" scre 


OK 3/8” Sel tapping screw 


F4 ~S 6-32 x 1/2" screw 
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KEY HEATH 
No. Part No. 


QTY. DESCRIPTION 


Hardware (cont’d.) 


F5 

FE 252- 
F7 254-1 
F8 259-1 
FQ 250-15 
F10 | 250-22 
F11 252-7 
Fi2 25310 
F13 254-5 


7 6-32 nut_. ~ 

5 6-32-sélf-retaining nut 
9 #6 lockwasher 

2 #6 solder lug 

8-32 x 1/8” setscrew 
-32 x 7/16” setscrew 


LARGE PARTS 


G1: 92-662 
92-659 
92-660 
92-661 
92-668 


G2 200-1290 
G3. 203-1868-1 


WIRE 
341-1 
341-2 
344-50 


344-52 
344-59 


1 


36” ack test lead 


(sanded) 
36” Red test lead 
tranded) 
18” /Black‘wire 
367 Red wite 
"White wire 
1 (INCHES) 2 
3 4 Ss 


CIRCUIT 


Comp. No. 


KEY HEATH QTY. DESCRIPTION CIRCUIT 
No. Part No. Comp. No. 
MISCELLANEOUS 
Hi 56-616. +  5.6V zener ZO1 
85-2051-1 1__CCircuit board -- 
H2 —463:2-—~""_1_ Rotary sw sembly with 11, L2, L3, 
five coils (one coil L4, 15 
is loose) 
H3 Tt0e-466—.... 1 Dial pointer~-- -. 


H4° 462-207... 4--- Knob with pointer 
H5 °~462=t4@---—__1..~-Knob 

H6  490-4—--- ~~ - Alignment tool 
H773-64. 2 Foam strip 


490-5 —--—— 1 Nu starter 
~_—Salder.. 
PRINTED MATERIAL 


H8 391-34 


\ 


\ 


NOTE: Be sure you refer to the numbers on the blue and white 
label in any communications you may have about this kit with 
Heath Company. You may want to write the model and series 
numbers in this sample for future reference. 


P 
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ASSEMBLY NOTES 


TOOLS 


You will need these tools to assemble your kit. 


LONG-NOSE 
PLIERS 


WIRE 
STRIPPERS 


PLIERS DIAGONAL SCREWDRIVERS 
CUTTERS 
+ OTHER HELPFUL 
TOOLS 


NUT STARTER 


i] 
i] 
i] 
a 
5 
i] 
i] 
i] 
i] 
i 
i] 
4 
i] 
MAY BE SUPPLIED 
| ITH KIT) 

] 
i] 
i] 
a 


ASSEMBLY 


1. Follow the instructions carefully and read the 
entire step before you perform the operation. 


2. The illustrations in the Manual are called 
Pictorials and Details. Pictorials show the over- 
all operation for a group of assembly steps; 
Details generally illustrate a single step. When 
you are directed to refer to a certain Pictorial 
“for the following steps,’ continue using that 
Pictorial until you are referred to another Picto- 


rial for another group of steps. 


1/8" &1/4"- BLADE 


*TO REMOVE SOLDER FROM CIRCUIT CONNECTIONS. 


eee aE 


HEATHKIT 
SOLDERING 
[RON 


PENCIL 
SOLDERING IRON 
(25 TO 40 WATTS) 


Most kits use a separate ‘Illustration Booklet”’ 
that contains illustrations (Pictorials, Details, 
etc.) that are too large for the Assembly Manual. 
Keep the “Illustration Booklet’ with the As- 
sembly Manual. The illustrations in it are ar- 


‘ranged in Pictorial number sequence. 


Position all parts as shown in the Pictorials. 


Solder a part or a group of parts only when you 
are instructed to do so. 
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It is easy to make a good solder connection if you 
follow a few simple rules: 


6. When you are instructed to cut something to a 
particular length, use the scales (rulers) pro- 
vided at the bottom of the Manual pages. 


SAFETY WARNING: Avoid eye injury when you cut 
off excess lead lengths. Hold the leads so they cannot 


fly toward your eyes. 


SOLDERING 


Soldering is one of the most important operations you 
will perform while assembling your kit. A good sol- 
der connection will form an electrical connection be- 
tween two parts, such as a component lead and a 
circuit board foil. A bad solder connection could pre- 
vent an otherwise well-assembled kit from operating 


properly. 


1. 


Use the right type of soldering iron. A 25 to 
40-watt pencil soldering iron with a 1/8” or 
3/16” chisel or pyramid tip works best. 


Keep the soldering iron tip clean. Wipe it often 
on a wet sponge or cloth; then apply solder to 
the tip to give the entire tip a wet look. This 
process is called tinning, and it will protect the 
tip and enable you to make good connections. 
When solder tends to ‘“‘ball” or does not stick to 
the tip, the tip needs to be cleaned and retin- 
ned. 
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PARTS 

= {aoe 
Resistors will be called out by their resistance value 1/4-WATT 
in 0 (ohms), kO (kilohms), or MOQ (megohms). Certain 7 
types of resistors will have the value printed on the aad 
body, while others will be identified by a color code. 1/2-WATT 


The colors of the bands and the value will be given in 


the steps, therefore the following color code is given 


1-WATT 
for information only. 
EXAMPLES: Hit 
2-WATT 
_7 BROWN 1 
f-— GREEN 5 TOLERANCE 


— 
Mail ~~ ORANGE 1,000 


é Gold 5% 
SILVER +10% Z 


Silver 10% 
No Band 20% 


15 x 1,000 = 15,000 2 (15,000 OHMS) 


COLOR 1st DIGIT 2nd DIGIT MULTIPLY BY 


or “15 kQ” 
BLACK Q 0 1 

BROWN 1 i 10 

77 ORANGE 3 EEGs 3 3 7,000 
_— BLACK ry 
GREEN : 5 5 100,000 


GREEN 100,000 
GOLD +5% 


a 
a 


BLUE 1,000,000 
VIOLET 10,000,000 
GRAY 100,000,000 
WHITE 1,000,000,000 
GOLD 

SILVER 


oof 
oof 


30 x 100,000 = 3,000,000 2 (or 3 MQ) 
3 MQ. = 3 MEGOHMS 


°° 

ro) 
o|- 
ole 


inner 


Capacitors will be called out by their capacitance EXAMPLES: 
value in w«F (microfarads) or pF (picofarads) and type: 


ceramic, Mylar*, electrolytic, etc. Some capacitors 151K = 15 x 10 = 150 pF 
may have their value printed in the following man- 759 = 75 X 0.1 = 7.5 pF 
ner: 


NOTE: The letter “R” may be used at times to signify a 
First digit of decimal point; as in: 2R2 = 2.2 (pF or uF). 


capacitor’s value: 1 151K 
Tacereciee —[rotreancr or capnerion J 
fF cwser | ay Meesgh [vers 

NUMBER: BY: LESS l0pF 

(Te ae 
[Ta A 
| 
! 


Second digit of y 
capacitor’s value: 5 


Multiplier: Multiply the 
first & second digits by 
the proper value from the 
Multiplier Chart. 


“7 5oF [9 | 


To find the tolerance of 
the capacitor, look up 

this letter in the Tolerance 
columns. 


*DuPont Registered Trademark 
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STEP-BY-STEP ASSEMBLY 


CIRCUIT BOARD ASSEMBLY 


START @ 


In the following steps, you will be 
given detailed instructions on howto 
install and solder the first part on the 
circuit board. Read and perform each 
step carefully. Then use the same 
procedure whenever you install parts 
gircuit board. 


Position the circuit board as 
shown with the printed side 
not the foil side) up. 


(“) R15: Hold a 47 kQ (yellow- 
violet-orange) resistor by the 
body as shown and bend the 

leads straight down. 


PUSH DOWN 
HERE 


Push the leads through the holes 
at the indicated location on the 
circuit board. The end with 
color bands may be positioned 


Press the resistor against the cir- 
cuit board. Then bend the leads 
outward slightly to hold the re- 
sistor in place. 


floss 


PICTORIAL 1 


CONTINUEYD 


Solder the resistor leads to the 
circuit board as follows: 


1. Push the soldering iron 
tip against both the lead 
and the circuit board foil. 
Heat both for two or three 
seconds. 


“SOLDERING 
' TRON 


COMPONENT 
LEAD ME 
FOIL 
=e ef 


CIRCUIT BOARD 


Then apply solder to the 
other side of the connec- 
tion. IMPORTANT: Let 
the heated lead and the 
circuit board foil melt the 
solder. 


SOLDERING 
1RON 


\W 


As the solder begins to 
melt, allow it to flow 
around the connection. 
Then remove the solder 
and the iron and let the 
connection cool. 


SOLDERING 


) Cut off the excess lead lengths 
close to the connection. WARN- 
ING: Clip the leads so the ends 
will not fly toward your eyes. 


Check each connection. Com- 
pare it to the illustrations on 
Page 10. After you have checked 
the solder connections, proceed 
with the assembly on Page 11. 
Use the same soldering proce- 
dure for each connection. 
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A GOOD SOLDER CONNECTION 


SSeS ee ee ee 


SOLDER FLOWS OUTWARD es 
AND GRADUALLY BLENDS eo ot 
WITH THE FOtL AND A se 
THE LEAD. z SOLDERING 
TRON 
POSITIONED 
CORRECTLY 


SSS SSSR 


,* 
} 


FOIL 


l When you heat the lead and the circuit board foil at the same 
| time, the solder will flow evenly onto the lead and the foil. 
The solder will make a good electrical connection between | 


ithe lead and the foil. | 
—e = ee ee ee ee eee ee ee eee eee eee eee eee eee ee 
POOR SOLDER CONNECTIONS 
ae eee ee eee eee eee ee eee ee ee eee eee eee eee eee eee ee ee ee ee ee ee ee ee 
SOLDER DOES NOT FLOW aa 
ONTO LEAD. A DARK ROSIN , He is 
_” SOLDERING 
BEAD SURROUNDS AND IN- va A SOLDER APPEARS TO FLOW Lf —~ LRON 
SULATES THE LEAD FROM ROSIN “S 7” INWARD AND SET ON TOP Poe. POSITIONED 
THE CONNECTION. (77, SOLDERING OF THE FOIL. Hie INCORRECTLY 
rr | RON sd 
L707 “POSITIONED FOUL 


INCORRECTLY 


a 


When the lead is not heated sufficiently, the solder 
will not flow onto the lead as shown above. To cor- 
tect, reheat the connection and, if necessary, apply a 
small amount of additional solder to obtain a good 
t_connection. 


When the foil is not heated sufficiently the solder will 
blob on the circuit board as shown above. To correct, 
reheat the connection and, if necessary, apply a small 
amount of additional solder to obtain a good connec- 
tion. 


GS os eee 


SOLDER BRIDGES 


A solder bridge between two adjacent foils is shown 
in photograph A. Photograph B shows how the con- 
nection should appear. A solder bridge may occur if 
you accidentally touch an adjacent previously sol- 
dered connection, if you use too much solder, or if 
you “drag” the soldering iron across other foils as you 
remove it from the connection. A good rule to follow 
is; always take a good look at the foil area around each 
lead before you solder it. Then, when you solder the 
connection, make sure the solder remains in this area 
and does not bridge to another foil. This is especially 
important when the foils are small and close together. 
NOTE: It is alright for solder to bridge two connec- 
tions on the same foil. 


Use only enough solder to make a good connection, 
and lift the soldering iron straight up from the circuit 
board. If a solder bridge should develop, turn the 
circuit board foil-side-down and heat the solder be- 
tween connections. The excess solder will run onto 
the tip of the soldering iron, and this will remove the 
solder bridge. NOTE: The foil side of each circuit 
- board has a coating on it called ‘solder resist.” This is 
a protective insulation to help prevent solder bridges. 


SOLDER 
BRIDGE 
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STARTS 


(Position the circuit board as 
shown with its printed side up. 
Then complete the following 
steps. 


Cut a 3/4” small red wire and 


remove all of the insulation. In- 
stall this bare wire in the next 


CONTINUE 


2: 1-8 pF trimmer. Insert the 
lugs into the circuit board and 
solder them to the foil. Position 
the raised dot as shown. 


RAISED 
DOT 


ae) 
/4" bare wire. Solder the wire to D> o 
the foils and cut off the excess D 


lengths. | oy — 


(1 ¥ R6; 22 kf (red-red-orange). 
> 
| za 
2: 3300 0 (orange-orange-red). co a) 


7 R7: 330 0 (orange-orange- lle oO ro 
brown). Oy Wir <-> 
ely ALIA, 
U, WD 
Solder the leads to the foil and ? 
cut off the excess lead lengths. MU, 
: Z, My, 
R of ISED i} 
DOT df C12: 1.5-20 pF trimmer. IT IS 
VERY IMPORTANT to solder 
the correct trimmer lug to the 
correct foil. One trimmer lug 
R4: 33 kO : . will be called the ground lug. 
orange) aay Geuee This is the lug that is connected 
; to the metal plate directly under 
the screw on the trimmer. 
2:3300 © (orange-orange-red). 
SCREW GR hi a ND 
4 18% 100 kQ (brown-black- oe PLATE DIRECTLY 
‘ S >) UNDER THE 
i SCREW SCREW 
Solder the leads to the foil and ™, i 
cut off the excess lead lengths. — 
THIS PLATE 
1S NOT 
PICTORIAL 2 eines 
TRIMM 
THE SCREW Bh es 
Oo “-% % 1 (INCHES) 2 3 4 5 6 7 
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CONTINUE“ E 


START @ 


NOTE: A coating on ceramic and 
Mylar capacitor leads can extend 
through the circuit board and make 
soldering difficult. Therefore, al- 
ways space ceramic and Mylar 
capacitors 1/16” off the circuit board. 


NOTE: When you install electrolytic 
capacitors, ALWAYS position the 
plus (+) mark on the capacitor to- 
ward the plus (+) mark on the circuit 
board. If the capacitor has only a 
minus (—) mark on it, position this 
away from the plus mark on the cir- 


COATING COATING 


ee i 1/16" 
Dyn 2 C deed Ff 
yp ¢ . 
Y 
ee Hos mS PLUS (+) MARK 
‘\ C8: .02 «F ceramic. LD te, 
| @ <o% 2) INC 
rpm 
Y Eee 
7:/100 pF ceramic. {__} PY 
SMa a WN arora 
.02 4F ceramic. , GEES Ly 
ema al). ea ee, eS 
Wh. 2 
Y | Y ae, C3: 10 10 pFommic. | ceramic. 
17: aa ceramic. 


sure to position the banded end 


as shown. 
(AJ Solder the leads to the foil and 


B AMD ED YT om" cut off the excess lead lengths. 
D . 


(4) C18: 10 pF ceramic. 


C2: .0022 uF Mylar. 


(\/) Solder the leads to the foil and 
cut off the excess lead lengths. 


PICTORIAL 3 
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START WG 


NOTE: Install the following transis- 
tors as shown. First line up the flat on 
each transistor with the outline of the 
flat on the circuit board. Then insert 
the E, B, and C leads into their correct 
holes. Solder the leads to the foil and 
cut off the excess lead lengths. 


(i 
+ 


Q5: MPSA20 transistor (#417- 
801). 


(7) Q4:,MPSA20 transistor (#417- 
80/1). 


( Q3: MPSA20 transistor (#417- 


801). 
( Qi: MPS6520 _ transistor 
(#417-134). 


NOTE: The following transistor may 
be supplied in one of two styles. 
Identify the E, B, and C leads of the 
transistor. Then insert the E, B, and C 
leads into the corresponding E, B, 
and C holes in the circuit board. Posi- 
tion the transistor 1/4” above the cir- 
cuit board. Solder the leads to the foil 
and cut off the excess lead lengths. 


WIDE FLAT 
SPACE SIDE 


Q6: 2N5770 transistor (#417- 
293). 


Q2: 2N4121 transistor (#417- 
235). 


PICTORIAL 4 


CONTINUE © 


( (Ks: 5 kf (5000) control (#10- 
904). Seat the control firmly 
against the circuit board and 
solder the lugs to the foil. 


Q7: 2N5458 transistor (#417- 
291). Line up the flat of the 
transistor with the outline of the 
flat on the circuit board. Then 
insert the D, S, and G leads into 
their correct holes. Solder the 
leads to the foil and cut off the 
excess lead lengths, 
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NARROW 
FLANGE 


Glp#6 LOCKWASHER 
§3)6-32 NUT 


PICTORIAL 5 


CHASSIS ASSEMBLY 


Refer to Pictorial 5 for the following steps. 


NOTE: When hardware is called for in a step, only the 
screw size will be given. For instance, if “6-32 x 1/4” 
hardware’”’ is called for, it means that a 6-32 x 1/4” 
screw, one or more #6 lockwashers, and a 6-32 nut 
should be used for each mounting hole. The Detail 
referred to in the step will show the proper number 
and placement of lockwashers. 


Use the plastic nut starter supplied with this kit to 
hold and start 6-32 nuts on screws. 


) Gear eine chassis and position it as shown. The 
side o/ the chassis with the wider flange is the 
front. The narrow flange is across the rear of the 
chassis. 


(‘ Mount a #6 solder lug at BA with 6-32 x 1/4” 
ae Position the lug as shown. 
( 7) 


Mount the circuit board to the top of the chassis. 
Use 6-32 x 1/4” hardware. 


Refer to Pictorial 6 for the following steps. 


(N } Locate the 2-section tuning capacitor (#26-57) 
and turn the shaft counterclockwise to fully 
close the plates. Keep the plates in this position 
to minimize the chance of damage to the 
capacitor plates. 


7’ C13/C14: Mount the 2-section tuning capacitor 
to the circuit board with three 6-32 x 3/16” 
screws and three #6 lockwashers. 


J 
{/) Cut two 1-1/4" red wires. Remove all of the 
insulation from both wires. 


NOTE: In the following steps, (NS) means not to sol- 
der the connection because other wires will be added 
later. (S- ) with a number such as (S-3) means to solder 
the connection. The number following the “S”’ tells 
a wires are in the connection. 


Connect a 1-1/4" bare wire between tuning 
capacitor C13/C14 lug 1 (S-1) and hole N on the 
circuit board (S-1). 


( 


Page 15 
Ge QHeaTHEIT® 


2-SECTION 
TUNING CAPACITOR 
C13/C14 


ae Ge 


i 


(| 


HIGH BAND 


ED es LOCKWASHER 


| 
By 032 x3/16" 


SCREW 


PICTORIAL 6 


J Connect the other 1-1/4” bare wire between tun- cae the preformed high band coil packed 


ing capacitor C13/C14 lug 2 (NS) and hole Z on with the rotary switch. Do not bend or distort 

the circuit board (S-1). this coil. It has been preformed at the factory for 
af the correct value. You can bend the tap lead as 
(V) C16: Connect the 2.2 pF (red-red-white) necessary. 


phenolic capacitor between tuning capacitor 
C13/C14 lug 2 (S-2) and hole S on the circuit 
( 


board (S-1). L5: Connect the high band coil to tuning 

rf capacitor C13/C14 between the solder lug on 

( V) Be sure to cut off the excess lead lengths. the back of the tuning capacitor (S-1) and lug 4 
(S-1). Connect the tap lead coming from the coil 

bey wisant a #6 solder lug to the back of tuning to hole T on the circuit board (S-1). Make sure 
capacitor C13/C14 as shown, with a 6-32 x 3/16” the tap lead does not touch the tuning capacitor. 


screw. Position the solder lug as shown. 


3 4 5 6 7 


ie) “uw % 7 UNCHES) 2 
1/8 3/8 5/8, 7/8 
10 4 12 13 14 45 416 ue 


O 5 + (eM) 2 3 4 5 6 7 8 3 
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50002(5K) 
CONTROL 
(#10-1100) 
6-32 x 1/4" 
SCREW 


Gee grrearHxKit 


1000Q(1K) 
CONTROL 
(10-1017) 


2 
4" WHT [LA 


BLK 
2-1/4" 


} few Sarin 


INSET 


—— 


PICTORIAL 7 


Refer to Pictorial 7 for the following steps. 
nie the chassis bottom side up as shown. 


( vi SW2: Mount a 2-lug slide switch at SW2 on the 
chassis. Use 6-32 x 1/4” screws. Be sure to posi- 
tion the switch lugs as shown. 


( 7) SWS: In the same manner, mount a 2-lug slide 
switch at SW3. 


i 


sh R9: Refer to Detail 7-A and install a 5000 2 (5k) 
control at R9. Insert the control tabs through the 
chassis. Then bend the tabs over. Be sure to 
position the control lugs as shown. 


( ae In the same manner, install a 1000 2 (1k) 
control at R16. Be sure to position the control 
lugs as shown. 


oO “% 4 3 1 (INCHES) 2 3 


NOTE: When you are instructed to prepare wire as in 
the next step, cut the wire to the indicated length and 
remove 1/4” of insulation from each end. The wires 
are listed in the order in which they will be used. 


| 
() Prepare the following wires: 


4” white 
2-1/4" black 
2" black 
1-3/4” red 
yh red 
2” red 
7” red 
3” black 
5-1/4” white 
4-1/2" white 


NOTE: When you connect a wire to the foil side of the 
circuit board as in the next step, position the insula- 
tion on the wire up off the foil so the solder can flowin 
around the bare wire and form a good connection. See 
inset drawing. 


4 5 6 7 


a Ya 
1/8 | 3/8 | 5/8, 7/8 | | | I \ | | it 


O 8 1 (com) 2 a 4 5 6 7 8 


10 4 12 1g 14 18 16 17 


Ge guesrunitr: 


ae 
GC 


Detail 7A 


i a 4” white wire between control R16 
] 


ug 3(S-1) and hole U on the circuit board (S-1). 


Connect a 2-1/4” black wire between control 
R16 lug 1 (NS) and hole L on the circuit board 


S-1). 
Connect one end of a 2” black wire to control 


R16 lug 1 (S-2). The other end of this wire will 


} connected oe 

( Connect a 1-3/4” red wire between switch SW2 
lug 2 (S-1) and hole P on the circuit board (S-1). 

a Connect one end of a 7” red wire to switch SW2 
lug 1 (S-1). Route the other end of this wire 


rough hole BC. 
Connect a 2” red wire between switch SW3 lug 2 


) and hole A on the circuit board (S-1). 


Wx one end of a 7” red wire to switch SW3 
lug 1 (S-1). Route the other end of this wire 


through hole BC. 


a Remove an additional 1/2” (3/4” total) of insula- 
tion from one end of the 3” black wire. Then 
insert this bare end through control R9 lug 1 
and connect it to hole V on the circuit board. 
Solder hole V and lug 1. The other end of this 
wire will be connected later. 


BLK RED fr 
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( Connect a 5-1/4” white wire between control R9 
Ing 2 (NS) and hole C on the circuit board (S-1). 


( {VY Connect a 4-1/2” white wire between control R9 
lug 3 (S-1) and hole B on the circuit board (S-1). 


BANANA 


we 


Detail 8A 


Refer to Pictorial 8 for the following steps. 


( Veter to Detail 8A and mount the front panel to 
the chassis with two red banana jacks and two 
black banana jacks. Use the hardware supplied 
on the banana jacks. Be sure to install the red 
and black jacks as shown. 


(* Connect the black wire coming from control R9 
lug 1 to the black banana jack (S-1). 


( C C6: Connect a .02 uF ceramic capacitor between 
control R9 lug 2 (S-2) and the red banana jack 
{S-1). Keep the leads short. 

(.)/ Connect the black wire coming from control 

we lug 1 to the black banana jack (S-1). 

( C11: Connect a .02 uF ceramic capacitor be- 
tween control R16 lug 2 (S-1) and the red 
banana jack (S-1). Keep the leads short. 

( Bow chassis aside temporarily. 


(an RED BLK 


“PICT ORIAL 8 
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Geguestuxit: 


WAFER C 


WAFER B 


WAFER A 


1-3/4" 
WHT 


PICTORIAL 9 
/ 


Refer tg Pictorial 9 for the following steps. 


(: Locate the rotary switch (SW1) and position it 
as shown. Be very careful not to damage any of 
the coils on the switch. 


NOTE: There is a bare wire extending from lug 6 on 
the front wafer of the switch. Do not cut this wire off. It 
will be connected later. 


ee Locate the following resistors and cut both 
leads of each resistor to 1/2”. 


47 kO (yellow-violet-orange) 
22 kf (red-red-orange) 

47 kO, (yellow-violet-orange) 
68 kO (blue-gray-orange) 

47 kQ (yellow-violet-orange) 


Connect the prepared resistors to wafer C of the rotary 


switch as follows: 
{ R10: 47 k resistor (refer to the color code 


above) between lugs 12 (NS) and 1 (NS). 


re] % 4 % 1 (INCHES) 2 3 


(** Ri: 22 kOQ resistor between lugs 1 (S-2) and 2 


Pa 
( R12: 47 kO resistor between lugs 2 (NS) and 3 


j(NS). 


( \¥ R13: 68 kO resistor between lugs 3 (S-2) and 4 
(NS). 


( R14: 47 kO resistor between lugs 4 (S-2) and 6 
(NS). NOTE: Do not connect the one resistor 
lead to lug 5 by mistake. 


ay Prepare the following wires: 


1-3/4" red 

2” red 

QP white 
1-3/4" white 
2-1/4” white 
2” white 
2-3/4" black 
2” white 
1-3/4” white 


4 5 6 7 


a a 2 
V/8 3/8 5/8 7/8 | | | | 
fe) 3 4 8 7 8 


5 1 (cm) 2 6 


Ge guraruxit: 


Connect the following wires to wafer C of the rotary 
switch. In most cases, only one end of each wire will 


. be cgnnected at this time. 
oa. red wire between lugs 2 (S-3) and 5 (S-1). 


ie end of a 2” red wire to lug 6 (S-2). 
( ‘One end of a 2” white wire to lug 7 (S-1). 
/ 
(A One end of a 1-3/4” white wire to lug 8 (S-1). 


oS On end of a 2-1/4” white wire to lug 9 (S-1). 
ix j/ Ons end of a 2” white wire to lug 10 (S-1). 
A One end of a 2-3/4" black wire to lug 12 (S-2). 


or Connect one end of a 2” white wire to wafer B 
lug 9 (S-1). 


( Connect one end of a 1-3/4” white wire to wafer 
A lug 9 (S-1). 


Refer to Pictorial 10 (Illustration Booklet, Page 2) for 
the following steps. 


( J Position the chassis right side up as shown. 


( v4 SW1: Refer to Detail 10A and install the rotary 
switch into the front panel at BB. Use a 3/8” 
lockwasher, a 3/8” flat washer, and a 3/8” nut. 
Do not tighten the hardware. 

J 


Rotate the rotary switch so the bare wire coming 
from lug 6 on the front wafer can be inserted 
through solder lug BA. Then position the 
switch so lugs 1 and 12 are up. Tighten the 
switch hardware. 


( J Pull the bare wire through solder lug BA and 
solder it to the lug. Cut off any excess length. 


Connect the wires coming from the rotary switch 
wafer C to the circuit board as follows: 


«S Red wire coming from lug 6 to hole F 
(S-1). 


( mi White wire coming from lug 7 to hole H 
(S-1). 


» a White wire coming from lug 8 to hole R 
(S-1). 


White wire coming from lug 9 to hole J 
(S-1). 


04 White wire coming from lug 10 to hole D 
(S-1). 


( lack wire coming from lug 12 to hole E 
(S-1). 


( ya the white wire coming from wafer B 
lug 9 to hole G (S-1). 


A Connect the white wire coming from wafer A 
lug 9 to hole K (S-1). 


Refer to Detail 10B (Illustration Booklet, Page 3) and 
connect one of the battery connectors to the circuit 


of as follows: 
( Red wire to hole AB (S-1). 
uy Black wire to hole AC (S-1). 


Connect the other battery connector to the circuit 


board as follows: 
ee wire to hole AE (S-1). 


( Sas wire to hole AF (S-1). 

( Carefully peel the paper backing from the blue 
and white label and press the label into place on 
the inside of the front panel. Make sure you 
refer to the numbers on the label in any com- 


munications you have with the Heath Company 
about this kit. 


( Refer to Pictorial 11 (in the Illustration Booklet) 
and prepare two test leads. Use the black and 
red test leads (stranded wire). 


NOTE: If you purchased the AC Power Supply, disre- 
gard the next two steps and proceed to ‘“‘Power Sup- 
ply Switch and Connector Wiring” on Page 20. If you 
are going to use battery power ONLY, perform the 
next two steps and then proceed to ‘“‘Knob and Dial 
Pointer Installation’ on Page 22. You will need the 
leftover black and red wires to modify your unit if you 
purchase the AC Power Supply later. 


Refer to Detail 10C for the next two steps. 


( Connect the wire coming from SW2 lug 1 to 
circuit board hole AA (S-1). 


i/) Connect the wire coming from SW3 lug 1 to 
circuit board hole AD (S-1). 
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POWER SUPPLY SWITCH AND 
CONNECTOR WIRING 


NOTE: When you complete the following steps, your 
unit will work with batteries as well as with the AC 
power supply. 


Remove the following parts from the AC power sup- 
ply kit. Use these parts in the following steps. 


Quantity Description 


Female connector shell 
Male connector pin 
6-lug slide switch 

2.9 mH choke (#45-81) 
Mounting plate 

6-32 x 1/4” screws 


NPP EN BS 


( ) Prepare the following wires: 


4" black 
4" red 
4" red 
1-3/4” red 


Refer to Pictorial 12 for the following steps. 


( ) Position the chassis as shown. 


NOTE: The other end of the next three wires will be 
connected later. 


( ) Connect one end of a 4” black wire to circuit 
board hole X (S-1). 


( } Connect one end of a4” red wire to circuit board 
hole AA (S-1). 


( } Connect one end of a4” red wire to circuit board 
hole AD (S-1). 


( ) Locate the 6-lug slide switch and the 2.9 mH 
choke. 


( ) Cut both leads of the 2.9 mH choke to 3/4”. 


NOTE: In the next step, it does not matter which way 
the switch is positioned. 


( ) L6: Connect the 2.9 mH choke between lugs 3 
(NS) and 6 (S-1) of the switch. 


( ) Refer to Detail 12A, Part A and crimp and solder 
. 4 male connector pin onto one end of a 1-3/4” 
red wire. 


CRIMP AND : 
SOLDER A 


CRIMP 


CONNECTOR 
SHELL WITH 
EARS 


Detail 12A 


( ) Connect the other end of this same wire to 
switch SW4 lug 3 (S-2). 


( ) In the same manner, crimp and solder a male 
connector pin onto the free end of the black wire 
coming from hole X on the circuit board. 


NOTE: In the next two steps, the connector pins will 
“click” as they lock into place. 


( } Refer to Detail 12A, Part B and insert the con- 
nector pin on the red wire into the female con- 
nector shell, hole 1. NOTE: The hole numbers 
are stamped in the back part of the connector. 


( } Inthe same manner, insert the connector pin on 
the black wire into hole 2 of the female connec- 
tor shell. 


( ) Gently pull on both of the wires that you just 
installed. If the pins pull out of the connector 
shell, push them back in until they “lock” in 
place. 


( ) Connect the red wire coming from hole AA on 
the circuit board to SW4 lug 4 (S-1). 


( ) Connect the red wire coming from hole AD on 
the circuit board to SW4 lug 1 (S-1). 


{ ) Connect the red wire coming from SW2 to SW4 
lug 5 (S-1). Make sure you do not connect the 
wire coming from switch SW3 by mistake. 


{ ) Connect the red wire coming from SW3 to SW4 
lug 2 (S-1). 
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6-32 x 1/4" 


PICTORIAL 13 


Refer to Pictorial 13 for the following steps. 


ee P1: Bend the ears of the connector shell back 
against the side of the body as shown. Position 
the pointed end as shown. Push the connector 
shell into the mounting plate hole at P1. The 
ears of the connector shell will lock into place at 
the edges of the hole. 


{ ) SW4: Install the switch on the mounting plate 
with two 6-32 x 1/4” screws. Be sure to position 
the switch lugs as shown. 


KNOB AND DIAL POINTER INSTALLATION 


Refer to Pictorial 14 for the following steps. 

( i to Detail 14A and locate the dial pointer 
and an 8-32 x 1/8” setscrew. Start the setscrew 
into the dial pointer collar. 


(\ )|Aslide the dial pointer onto the tuning capacitor 
shaft. Loosen the tuning capacitor hardware 
which holds it to the chassis and adjust the 
capacitor and/or sheet metal to center the dial 
pointer in the hole. Retighten the hardware. 


NOTE: In the following steps, the dial pointer must be 
positioned so that it will move an equal distance past 
the dial scale at both ends. 


CONNECTOR 
SHELL WITH 


ake sure the tuning capacitor shaft is fully 
counterclockwise, and position the dial pointer 
black line a little below the left end of the dial 
scale. Lightly tighten the setscrew. 


x] 8-32 x 1/8" 
SETSCREW 


DIAL POINTER 


Detail 14A 


% 8-32 x 7/16" 


SETSCREW 


Turn the capacitor fully clockwise and see if the 
pointer line is the same distance past the dial 
scale as you set it at the other end. Adjust it as 
necessary and tighten the setscrew. 


Page 23 
Ge QurarHxit: 


HEATHEIT RF OSCILLATOR MODEL 1G-5280 


RANGE 


POINTER ras 
1-328—— WF p10 - 32 
31-11 AN 7—E32- 110 


ac 80 
VARIABLE FREQUENCY 
aes 1000 ~, ara ie tee RF ae ea 
QuTPUT AMPLITUDE OFF ON OFF ON AMPLITUDE ouTPUT 


OO § @ @w BB OO 


%& MODUL ATION 


PICTORIAL 14 


( Start 8-32 x 7/16” setscrews into both knobs. ( ).. Check the transistors to make sure they are cor- 
Note that one knob hasa black pointer;the other “ rectly installed. 


b does not. 
( ) Check the electrolytic capacitors to make sure 
( Slide the knob (without the black pointer) onto ~~ the plus (+) marked leads are correctly instal- 


the’ tuning capacitor shaft. Tighten the led. 
sgtscrew. 
Proceed to ‘‘Adjustments and Calibration.” 


{ Refer to Detail 14B and use a pair of pliers to 
turn the Range switch shaft fully coun- 
terclockwise. 


NOTE: In the next step be sure the pointer aligns 
properly. If necessary loosen the switch hardware and 


wh, switch slightly. 
Slide the remaining knob (with the black 


pointer) onto the Range switch shaft with the 
pointer at “.31 - 1.1A.” Tighten the setscrew. 


This completes the wiring of your RF Oscillator. Care- SE eS: 


fully perform the following checks. 


CHECKOUT 
( 4 Check the foil side of the circuit board for poor 
older connections or solder bridges. 
8-32 x 7/16" 
a off any excess lead lengths on the foil side of SETSCREW 
the circuit board and on the rotary switch, that 
could touch another foil or connection. 


( 


Detail 14B 
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ADJUSTMENTS AND CALIBRATION 


In the following steps, if you do not get the indicated 
results, turn the Oscillator off and refer to the ‘In Case 
of Difficulty” section. 


Refer to Pictorial 15 (Illustration Booklet, Page 4) and 
study the operation of each switch and control of the 
RF Oscillator. Note the location of the “AMPL ADJ” 
control (R5), “BIAS ADJ” control (R19), and trimmer 
capacitors C12 and C22 on the circuit board. 


POWER SUPPLY CONNECTION 


this step only if you are going to use batteries. 


i 
(7 Connect the two 9-volt batteries, which you 
purchased earlier, to the battery connectors. If 
you wired the power supply switch, place this 
switch in the Batt position. 


NOTE: If you are using battery power ONLY, disre- 
gard the following steps and proceed to “Amplitude 
Adjustment.”’ 


( } Connect one of the five connector shells coming 
from the Power Supply to P1 on the mounting 
plate. Make sure the wire colors at both connec- 
tors are the same and are not reversed. See the 
inset drawing #1. 


( ) Place the LINE/BATT switch to the LINE posi- 
tion. 


( ) Plug the Power Supply line cord into the ap- 
propriate AC receptacle. 


OSCILLATOR AMPLITUDE ADJUSTMENT 


ih wise the AF OFF/ON switch in the ON posi- 
tion. 


(' Connect a DC voltmeter to the base of Q3 and set 
the BIAS ADJ control to read 4.3 volts on the 
meter. 


oe ‘Disconnect the DC voltmeter. 


a 
L-7 Place the AF OFF/ON switch in the OFF posi- 
tion. 
NOTE: You will need a voltmeter capable of measur- 
ing AC for the following steps. 


(+ Set the meter to the lowest range capable of 
measuring 2 volts AC. 


( a pide the AF OFF/ON switch in the ON posi- 
tion. 


ae the AF AMPLITUDE control to the 
maximum clockwise position. 


( Connect an AC voltmeter to the emitter of Q3 
and set the AMP/AD] control to measure 2 volts 
ms on the meter. 


( Disconnect the AC voltmeter. 


PRESET ADJUSTMENTS 


The coil slug adjustment which determines the lower 
end frequency of each band, has been adjusted to 
precision standards at the factory. 


The trimmer capacitors adjust the high end fre- 
quency. When you preset these in the next two steps, 
the RF Oscillator will be reasonably close to the final 
calibration. 


( +-Refer to Pictorial 15 and preset trimmer 
capacitor C12 as follows: Turn the screw down 
until it is snug; then turn it counterclockwise 
1-1/2 turns. 


( UX Adjust trimmer C22 to the position shown in 
Pictorial 15. 


NOTE: Two calibration methods are provided for 
greater accuracy. A frequency counter provides the 
most accurate and quickest method of calibration. If 
you have a frequency counter, disregard the ‘“‘Radio 
Calibration” steps below and follow the steps under 
“Frequency Counter Calibration” on Page 26. If you 
do not have a frequency counter, you may use a radio. 
Follow the steps under ‘Radio Calibration.” 


RADIO CALIBRATION 
Bands A through D 


(_}Turn the RF Oscillator and AM-FM radio on. 
Allow the Oscillator and radio to warm up for 
15 minutes so all components will reach normal 
operating temperature. 


(—}~ Connect the test leads tothe RF OUTPUT jacks. 
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The following procedure will be used to calibrate the 
RF Oscillator. 


First, you will tune in a signal of known frequency on 
the AM radio. Next, you will set the FREQUENCY dial 
of the Oscillator to the exact frequency of the station 
the radio is tuned to. Then you will tune the RF 
Oscillator to the same frequency as the radio station 
by adjusting it until you hear a “zero beat” in the 
radio. 

“Zero beat” is the signal that is created by the beating 
together of the Oscillator signal and the station signal 
in the radio. Assume that the two signals are 5 to 10 
kHz apart. The beat signal will start out as a high 
pitched tone which gradually changes as the fre- 
quency difference becomes lower until the tone be- 
comes very low pitched. Once you pass the zero beat 
point, the tone will gradually increase in pitch until 
you can no longer hear it. 


At these frequencies, it is often hard to get an exact 
zero beat (no sound at all) between the signals. Often, 
a low pitched tone or a slow popping sound will be as 
close as you can come to a zero beat. The output level 
of the Oscillator should be just high enough to give a 
clear beat sound; do not set the output level higher 
than necessary. 


aA une the AM radio to a station of known fre- 
quency between 800 and 1000 kHz. The fre- 


quency of this station should fall directly on 


one of the calibration points on the frequency 
ial, such as 800, 850, 900, or 1000 kHz. 
( Turn the FREQUENCY dial on the Oscillator to 
the exact frequency of the station the radio is 
tuned to. 


Z 


Pal Turn the RANGE switch to band A. 


(_ ). Turn the AF OFF/ON (Modulation) switch to 
OFF. 


(—}Turn the RF AMPLITUDE control fully 
clockwise. 


(-*¥ “Place the red test lead near the loop or antenna 
lead of the AM radio, but do not connect it 
directly to the radio. 


( Adjust trimmer capacitor C12 for a zero beat in 
the radio. Use the RF AMPLITUDE control to set 
the output level of the Oscillator just high 
enough to give a clear zero beat in the radio. 


This completes the calibration of bands A through D. 
Turn the AM radio off. 


NOTE: You can slightly improve the accuracy if you 
adjust the slug in each coil by zero beating the Oscil- 
lator signal with an accurate frequency standard. For 
an accurate frequency standard, tune a communica- 
tions receiver toa WWV frequency such as 2.5 MHz, 5 
MHz, 10 MHz, etc., (National Bureau of Standards). 
You can also obtain standard frequencies from a pre- 
cision laboratory generator (with an accuracy of at 
least 1%), used in conjunction with an oscilloscope to 
indicate the zero beat. If you adjust the coil slugs, 
adjust each band near the low end of the dial. A coil 
alignment tool for adjusting the coil slugs is supplied 
with the kit. 


Band E 


Tocalibrate band E to obtain additional accuracy, you 
must use an FM radio. 


(_ ) Turn on the FM radio and tune it to a station 
between 88 MHz and 100 MHz. 


( ) Set the RANGE switch to band E, and turn the 
FREQUENCY dial pointer to the frequency of 
the FM station. 


( ) Turn the AF OFF/ON (Modulation) switch to 
ON, and advance the AMPLITUDE control 
about 20° clockwise from the maximum coun- 
terclockwise position. 


{ ) Connect the test leads to the RF OUTPUT jacks 
then connect the free ends to the antenna termi- 
nals of the FM radio. 


( ) Turn the Oscillator FREQUENCY dial pointer 
back and forth and listen for the 1000 Hz tone 
modulation in the FM radio. This 1000 Hz tone 
will be weakest at the correct frequency, and it 
will be louder on both sides of this frequency. 
Adjust the modulation AMPLITUDE control as 
required. 


( ) Turn the Oscillator FREQUENCY dial to the 
place where the 1000 Hz tone is weakest. If the 
dial indicator points to a frequency other than 
the station frequency, adjust trimmer capacitor 
C22 and retune the dial pointer to the weakest 
1000 Hz tone. Repeat this procedure until the 
correct frequency is indicated on the Oscillator 
dial. 


( ) Turn the oscillator and the radio off. 


This completes the “Adjustment and Calibration.” 
Proceed to ‘‘Final Assembly.”’ 
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FREQUENCY COUNTER CALIBRATION 


(. ) Move the MODULATION switch to the OFF 
position. 


( ) Turn the AMPLITUDE (RF) control fully 
clockwise. 


( ) Turn on the RF Oscillator and frequency 
counter and allow them to warm up for 15 mi- 
nutes. 


( ) Connect the RF Oscillator to the frequency 
counter. 


NOTE: Trimmer C12 is used to adjust the high end of 
bands A through D in the following steps. As you 
adjust the trimmer for each band, remember that the 
other bands will also be affected. Adjust the trimmer 
for the greatest overall accuracy. Use the alignment 
tool supplied with this kit to adjust the coil slugs. 


Adjust each of the bands for the high frequency with 


the trimmer capacitor and the low frequency of the 
respective band with the coil slug as follows: 


BAND | FREQUENCY ADJUST FREQUENCY | ADJUST 
TRIMMER COIL 


C12 


NOTE: To adjust coil L5, carefully squeeze the turns 
together (to lower the frequency) or spread them apart 
(to raise the frequency). 


1 ME celal Kl ela BaD 


( } Turn the oscillator and the frequency counter 
off. 


This completes the “Adjustments and Calibration.” 
Proceed to “Final Assembly.” 
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FINAL ASSEMBLY 


SELF-RETAINING 
( ) Install five self-retaining nuts at V, W, X, Y, and 


Z. Insert the slotted end of the nuts into the 
cabinet posts and press the nuts into the holes. 
Use a screwdriver handle to push the nuts down 
into the holes until they are flush with the posts. 
Set the cabinet top aside temporarily. 


Refer to Pictorial 17 (Illustration Booklet, Page 5) for 
the following steps. 


(}Position the cabinet bottom as shown. 


t+ “Refer to Detail 17A and cut a foam strip in half 
as shown in the inset drawing. 


CABINET TOP 


PICTORIAL 16 ( ee ee the backing paper from one side of the 
cut piece and press it into place at BC1 in the 


cabinet bottom as shown. 


Refer to Pictorial 16 for the following steps. : 
( In the same manner, press the other half of the 
foam strip-in place at BC2. 


( ) Position the cabinet top as shown. 


fi the same manner, install foam strips in BC3 
and BC4. 


BATTERY 

GAMER, go 

STORAGE” 

ed Detail 17A 
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Refer to Detail 17B for the next four steps. 


( ) Install the Oscillator in the cabinet bottom. 
Slide the front panel into the cabinet groove. If 
you are using batteries with your RF Oscillator, 
install them in compartments BC3 and BC4 as 
shown. Note: You may store spare batteries in 
compartments BC1i and BC2. 


( ) Secure the chassis with two 6-32 x 3/8” self 
tapping screws. 


( ) Ifyou are using the AC Power Supply, snap the 
9-volt battery connectors onto the retainers on 
the cabinet bottom as shown in the Pictorial. 
This will keep them secure and out of the way. 


( ) Install the appropriate mounting plate at the 
rear opening of the cabinet bottom as shown in 
the inset drawing. 


( ) Install the cabinet top on the cabinet bottom. 
Make sure the front panel slides into the cabinet 
groove and the top fits properly around the 
mounting plate. 


{ ) Install five 6-32 x 1/2” screws in the cabinet 
bottom. Tighten the screws securely. 


( ) Refer to Detail 17C and store any cables or ac- 
cessories for your RF Oscillator in the cabinet 
top compartment as shown. 


This completes the ‘Final Assembly.” Proceed to 
“Operation.” 


OPERATION 


Pictorial 15 (Illustration Booklet, Page 4) explains the 
basic functions of the front panel controls. A detailed 
explanation of how to read the dial scale, and the use 


of some front panel controls, is given in the following 


paragraphs. 
DIAL SCALE 


The RF output frequency of the Oscillator depends on 
the number the FREQUENCY dial pointer is set to, 
and the position of the RANGE switch. Read bands A 
and C on the center dial scale; bands B and D on the 
outside dial scale; and band E on the inside dial scale. 
See inset drawing #2. 


Proceed as follows to read the dial scales: On band A, 
divide the number indicated on the dial by 100 to 
obtain the frequency in MHz. On bands B and C, 
divide the number indicated on the dial by 10 to 
obtain the frequency in MHz. On bands D and E, read 
the dial directly in MHz. Refer to inset drawing #2 on 
Pictorial 15 and the following table for examples of 
how to read the dial scale. 


BAND DIAL READING FREQUENCY 
A 75 (divide by 100) .750 MHz 
B 23 (divide by 10) 2.3 MHz 
Cc 75 (divide by 10) 7.5 MHz 
D 23 (read direct) 23 MHz 
“E 77 (read direct) 77 MHz 


NOTE: The numbers from 100 to 220 on the inside of 
scale E are calibrated harmonic frequencies of band E. 
This dial scale, which should be read directly, adds 
another range of frequencies from 100 MHz to 220 
MHz. The most commonly used IF frequencies for 
AM and FM radio receivers are indicated with a spe- 
cial mark on the dial; 455 kHz (AM) is marked on band 
A and 10.7 MHz (FM) is marked on band D. 


GENERAL 


When the AF OFF/ON (Modulation) switch is moved 
to ON, a 1000 Hz audio signal is available at the AF 
OUTPUT jacks. With this switch ON, you can mod- 
ulate the RF signal by turning the AF AMPLITUDE 
control clockwise. About 20° clockwise rotation gives 
30% modulation of the RF frequency. If an oscillos- 
cope is available, you may observe the modulated 
pattern. See Detail 15A. When maximum = 2X the 
minimum, modulation = 33%. When you use the 
audio output alone, you may turn off the RF Oscillator 


i | { 


Detail 15A 


| | 
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APPLICATIONS 


You can use your RF Oscillator as an RF signal source 
for the peak alignment of tuned circuits in some FM 
radios and tuners. More often, though, the sweep 
alignment method is used to align FM radios and 
tuners. For sweep alignment, an RF sweep generator 
is needed and your Oscillator may be used as a marker 
generator. Whenever possible, it is best to follow the 
detailed instructions from the manufacturer of the FM 
radio or tuner. 


There are many other applications for this Oscillator. 
Two basic applications are outlined here under AM 
Radio Alignment and Signal Injection. 


AM RADIO ALIGNMENT 


Pictorial 18 (Illustration Booklet, Page 6) shows a 
block diagram of a typical AM radio. This diagram 
includes all of the circuits that must be aligned. The 
radio speaker or a suitable voltmeter may be used as 
the output indicator. A voltmeter will indicate smal- 
ler changes in the output signal. 


If you use a DC voltmeter, set it to measure negative 
DC volts, and connect it to the output of the AVC filter 
circuit as shown. If you use an AC voltmeter, connect 
it between the two outside lugs of the volume control 
or across the speaker terminals. 


Be sure to use the proper frequency for alignment of 
the IF transformers. An IF frequency of 455 kHz will 
be used in the following procedure, since it is used in 
most AM radios, but your radio may use another IF 
frequency such as 262 kHz or 460 kHz. Follow the 
detailed instructions from the manufacturer of the 
radio whenever possible. 


Turn on the radio, RF Oscillator, and voltmeter 
if one is used. Allow the equipment to warm up 
for 15 minutes so that all components will reach 
normal operating temperature. 


Turn the AM radio dial to the high frequency : 
end of the dial. 


If the radio uses a loop or rod antenna, place the 
red lead near the antenna. If there is no loop or 
rod antenna, connect the red lead to the antenna 
terminal and the black lead to the chassis of the 
radio. 


Set the Oscillator to 455 kHz (Band A) and turn 
on the 1000 Hz modulation oscillator. Turn the 
AF AMPLITUDE control clockwise approxi- 
mately 10°. 


Use an insulated alignment tool to adjust the IF 
transformers which are shown in the shaded 
portions of Pictorial 18. Start with the last IF 
transformer (next to the detector stage) and work 
toward the first; adjust each one for a maximum 
reading on the voltmeter or the loudest signal 
from the speaker. At the same time, reduce the 
Oscillator output to keep the output at 
minimum but still large enough to give an indi- 
cation on the voltmeter. 


Since the IF adjustments affect each other, re- 
peat the adjustments at least once for best re- 
sults. 


Set the RF Oscillator and radio to 1600 kHz. 
Adjust the oscillator trimmer capacitor (shown 
by light arrow in Pictorial 18) for maximum 
voltage reading. 
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8. Set the.RF Oscillator and radio to 1400 kHz. 
Adjust the antenna trimmer capacitor (also 
shown by light arrow) for maximum voltage 
reading. 


9. Set the RF Oscillator to 600 kHz and tune the 
AM radio to 600 kHz. 


10. Adjust the slug of the oscillator coil (shown by 
the dark arrow) for maximum reading on the 
voltmeter. Now tune the radioa slight amount in 
either direction so the signal sounds faint or the 
voltage reading decreases slightly. Again adjust 
the oscillator coil for maximum voltage, then 
note whether the voltage is larger or smaller 
than it was before. Retune the radio a slight 
amount again (in the same direction if the vol- 
tage increased, and in the other direction if the 
voltage decreased) and adjust the oscillator coil 
for maximum voltage. Repeat this retuning and 
coil adjustment process until you locate the os- 
cillator coil adjustment that produces the largest 
reading on the voltmeter. 


11. Repeat steps 8 through 10 again because there 
will be some interaction between the adjust- 
ments. 


This completes the alignment of the AM radio. 
SIGNAL INJECTION 


Signal injection is a technique used to troubleshoot 
weak or dead electronic devices (radio and TV receiv- 
ers, hi-fi amplifiers, etc.) to find the circuit that is not 
operating properly. In this method, a signal is 
coupled into the stages of the defective equipment, 
one stage at a time, until the defective stage is located. 


ANTENNA 


1000 kHz 
MODULATED RF 


455 kHz 
MODULATED RF 


PICTORIAL 19 


Use care so the test signal does not overdrive the stage 
it is connected to. 


For example, this method might be used to find an 
open coupling capacitor between two amplifier 
stages. In this case, the signal would be heard when 
the 1000 Hz audio signal from the Oscillator is con- 
nected to the base of the second transistor. This is 
shown as point G in Pictorial 19. The signal will not 
be heard when the Oscillator is connected to the col- 
lector of the first transistor (point P). 


Pictorial 20 shows how signal injection can be used to 
find the faulty stage of an AM radio receiver. First the 
1000 Hz audio signal from the Oscillator is connected 
to the base of the output transistor then moved back to 
the audio transistor. If a normal sound is heard from 
the speaker in both cases, a modulated RF signal 
would be used to check the remaining stages of the 
radio. The modulated RF frequencies shown in Picto- 
rial 20 would be used. 


1kHz AUDIO 


SPEAKER 


OUTPUT 
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SPECIFICATIONS 


t cdi nigh Sabha vtled ous 310 kHz to 110 MHz in five bands (bands A through 


E). 
100 MHz to 220 MHz (additional band of calibrated 
harmonics). 


ead vsan Pah evetien select Poa ok 100 mV rms (open circuit) approximately. 


Sige acetate, dk slatatiatne 1000 Hz. 


SO oa Be tele eee bea 1000 Hz. 


sale ew ah alent ettans 2.0 volts rms (open circuit). 


bedhaitwaed Meare Variable Frequency control. 


Range (Band) switch. 

Attenuator control (RF Amplitude). 

Modulation or AF Output control (AF Amplitude). 
Power on/off switches. 


Ny Rar Tee Two 9-volt batteries and/or Heathkit Model IPA- 


5280-1. 


bocca areata hate 11” wide X 5 3/4” high x 7 3/4” deep. 


(27.9 cm wide X 14.6 cm high x 19.7 cm deep). 


rarsuebieienanete tnd ane S 3 1/4 lbs. (1.5 kg). 


canna 


The Heath Company reserves the right to discontinue 
products and to change specifications at any time 
without incurring any obligation to incorporate new 
features in products previously sold. 
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CIRCUIT DESCRIPTION 


Refer to the Schematic drawing (Illustration Booklet, 
Page 7). 


A Hartley oscillator consisting of transistor Q5 and its 
associated circuitry, including coils L1 through L4, 
produces 310 kHz to 32.0 MHz in four bands. The 
higher band, 32 MHz to 110 MHz, has a separate 
oscillator that consists of Q6 and its associated cir- 
cuitry, including coil L5. The separate high band 
oscillator is necessary since it is impractical to switch 
coils in this frequency range. 


The output from either oscillator is coupled to output 
FET Q7. The high frequency signal from Q6 couples 
through capacitor C18 to the gate of Q7. The signals 
from Q5 are capacitively coupled between the circuit 
board foils to the gate of Q7. 


The Q7 output signal couples through amplitude con- 
trol Ri6 and C11 to the front panel output jack. 


RF output modulation is provided by varying the 
amount of voltage applied to the oscillator circuit. Q4 
is connected as an emitter follower and acts as a 
“regulator” to provide the oscillators with the DC 
voltage necessary for the desired RF output. A mod- 
ulating signal applied to the base of Q4 varies the RF 


output in accordance with this signal and provides 
the amplitude modulated RF output. Amplitude 
Modulation control, R9, adjusts the audio output 
level and/or the modulation depth of the RF output. A 
voltage divider, resistors R10 through R14, switched 
by the Range switch and connected to the base of Q4, 
provides approximately the same RF output on all 
ranges. : 


The audio oscillator circuit (Q1, Q2, and Q3, and the 
associated components) is a form of Wein bridge os- 
cillator. Qi and Q2 provide the required amplifica- 
tion, and Q3 acts as an output and buffer stage. The 
amplitude of the output voltage is controlled by the 
amount of feedback applied as adjusted by control R5. 
Usually about 2 volts RMS is adequate to modulate 
the RF circuit; higher output might lead to severe 
waveform distortion. 


Power is supplied by two 9-volt batteries, one for the 
RF and one for the AF. The Oscillator can be powered 
by the Heathkit Model IPA-5280-1 AC Power Supply. 
In this case, the two supplies are separated by the 2.9 
mH coil, L6 (#45-81) to minimize the amount of RF 
leaving the Oscillator cabinet on the power supply 
cord, 
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CIRCUIT BOARD X-RAY VIEW 
NOTE: To find the PART NUMBER of a component B. Locate this same number in the “Circuit 
for the purpose of ordering a replacement part: Component Number” column of the ‘‘Parts 
List” in the front of this Manual. 
A. Find the circuit component number (R5, C. Adjacent to the circuit component number, 
C3, etc.) on the X-Ray View. you will find the PART NUMBER and DE- 


SCRIPTION which must be supplied when 
you order a replacement part. 


VIEWED FROM COMPONENT SIDE 
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